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Estimation of Cuprous and Cupric Sulphides in Mixtures of Both. 
E. Posnjak. (J, Amer. Chem. Soc., 1914, 36, 2475-2479.)-The method depends on 
the fact that cuprous sulphide reacts with silver salts, with the formation of equivalent 
amounts of metallic silver and silver sulphide, whilst under similar conditions cupric 
sulphide gives rise only to silver sulphide. The metallic silver in the mixture of 
silver and silver sulphide is determined by solution in ferric nitrate solution and 
subsequent estimation as chloride. 

The substance (0.4 to 0.5 grm.) is ground to pass a sieve of 200 meshes per 
lineal inch, and treated with 50 C.C. of 5 per cent. silver nitrate solution. The 
reaction is rapid at first, even in the cold, but is only quantitative if allowed to 
proceed for some three hours on the steam-bath with frequent agitation, the products 
of the reaction tending to protect the material from the reagent. The precipitate is 
washed by decantation until the filtrate no longer gives a precipitate with hydro- 
chloric acid, and it is then extracted two or three times at about 70' C. with 40 to 
50 C.C. of a 6 per cent. solution of ferric nitrate (anhydrous). The extract is filtered 
each time through a hot-water funnel, and the residue finally washed.with hot water. 
To the filtrate nitric acid is added until it becomes colourless, and the silver is then 
precipitated and weighed as chloride. 2Ag = Cu&. The residual silver sulphide 
is roasted, dissolved in nitric acid, and the silver precipitated as chloride. If the 
original sample contained cuprous sulphide, but not cupric sulphide, the weight of 
silver chloride in this second experiment will equal that in the first, within the 
limits of experimental error of the method, about 1.5 per cent. If the second 
precipitate is appreciably heavier than the first, then the cupric sulphide in the 
sample is calculated from the difference between the weights of silver chloride 
obtained in the two experiments. 2Ag- GUS. G. C. J. 
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Volqmetric Estimation of Copper in its Salts and Alloys, G. Zuccari. 
(Annuli Chim. JppZic., 1914, 2, 287-290.)-The solution of the copper salt is titrated 
with a standard solution (48.866 grms. per litre) of pure crystalline sodium nitro- 
prusside, the end-point of the reaction being found by a spotting test with an alkaline 
sulphide applied to a few drops of the filtered liquid. Each C.C. of the reagent; 
corresponds to 0.01 grm. of metallic copper. The presence of ferric salts, zinc 
(up to 50 grms. per litre), alkaline earth metals, manganese, aluminium, tin, or lead, 
does not affect the results, but ferrous salts cause aturbidity and eventual precipitation 
of the reagent. I t  is therefore necessary to boil the copper solution with nitric acid 
to convert all iron salts into the ferric condition before the titration, the free nitric 
acid not interfering with the process. The method is also directly applicable to 
alloys of copper not containing cadmium or nickel, provided that the solution is not 
of greater concentration than 2 to 3 per cent. The standard solution will keep 
unaltered for months if protected from light and air, especially if slightly acidified 
with sulphuric acid. The results thus obtained with solutions of the principal salts 
of copper containing commercial impurities were in agreement with those found by 
electrolytic methods. C. A. M. 

Estimation of Hydrogen in Gas Mixtures by Means of Colloidal 
Palladium. G. A. Burrell and G. G. Oberfell. (J.  Ind. and Eng. Chem., 1914, 
6, 992-994.)-The authors have examined the method described by Paal and 
flartmrtnn (ANALYST, 1910, 35, 139), and express the opinion that its advantage over 
the use of palladium asbestos or palladium sponge lies in the fact that i t  never fails 
to work satisfactorily, which cannot be said of methods which make use of the other 
substances. The reagent is best prepared according to Brunck’s formula, (ANALYST, 
1911, 36, 84), as it then has a longer life, Theoretically, 1 C.C. of the solution 
should absorb 40 C.C. of hydrogen, but when a little more than one quarter of this 
amount has been absorbed i t  becomes too sluggish for use in an ordinary Orsat 
pipette packed with glass tubes. In their experience, as long as twenty-five minutes 
may be required for the absorption of 30 C.C. of hydrogen by a tolerably fresh solution, 
but they agree that a shorter time would probably suf3tice when working, according 
fo Paal and Hartmann’s original directions, with an ordinary Hempel pipette, which 
permits of agitation, [Note by Abstractor.-Against this must be set the tendency to 
froth under such conditions, as noted by Hempel (ANALYST, 1912, 37, 518).] In 
contradiction to Hempel (Zoc. cit.), the authors find the reagent does not deteriorate 
with age if stored in the dark-at any rate, not appreciably in eight months. The 
sole disadvantages of the method are its slowness and the somewhat troublesome 
method of regeneration of the reagent ; but these are more than outweighed by the 
advantages above-stated, and by the fact that the reagent can be placed in an 
ordinary pipette and does not need to be heated. G. C. J. 

Modification of Jager’s Method for Estimating Hydrogen and Methane. 
J. P. Wibaut. (Chern. Weekb ld ,  1914, 11, 498.)-Cerium oxide is added in 
sufficient quantity to produce a greyish-white mixture with the copper oxide used in 
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Jiiger's method of fractional combustion. The combustion is more rapid and the 
end-point sharper. Analyses of a mixture by this method and by absorption of 
hydrogen in palladium black, and explosion of methane, show satisfactory agreement. 

0. E. M. 

Corrosion of Iron, and its Application to Determine the Relative 
Strengths of Acids. J. A. N. Friend and C. W. Marshall. (J. Chem. SOC., 1914, 
105, 2776-2782.)-Experiments were made to determine the minimum concentration 
of alkali required to inhibit the corrosion of iron by solutions of sodium salts, and 
trace the possible relationship to the relative strengths of the acids combined in the 
salts. The quantitative results with hydroxides were irregular owing to the presence 
of carbon dioxide in the air, but with carbonates and borates of the alkali metals 
they were quite consistent. The experiments were carried out in a series of tubes 
charged with 5 C.C. of the salt solution and increasing quantities of sodium carbonate 
solution; the volume was made up to 10 c.c., and a piece of clean iron-foil 1 cm. 
square placed in each tube. The results were appreciable after two to three days, 
the tube being rotated in a strong illumination for the detection of minute spots of 
corrosion. By repeating the tests with intermediate quantities of alkali, the quantity 
of the latter required to prevent corrosion could be estimated with an error of about 
5 per cent. In  a series of sodium salts the order of inhibiting concentrations of 
carbonate was the same as that of the electrical conductivities of the free acids of* 
the salts, and the same relative values were approximately maintained. With 
increasing dilution of the salt solutions there was a tendency towards equalisation of 
the inhibiting oarbonate concentrations, just as the relative strengths of the various 
acids approach equality with increasing dilution, in accordance with the ionic theory. 
With sodium borate as the inhibitor, the results showed a reasonably close similarity 
to those obtained with the carbonate, with the exception that the bromide and 
iodide, both close together, exchanged places. In  the table below, the amounts of 
sodium carbonate, expressed as C.C. of N-solution per 10 C.C. of liquid, required to 
inhibit corrosion by salt solutions at  different concentrations are set forth : 

Sodium Salt: 1 N I 
Chloride ... 1 - i -  
Nitrate ... ; 10.0 7.6 
Sulphate ... 4.8 3-2 
Fluoride ... / - 1 1-4 
Sulphite ... . -  - 

- ! -  
- . .  1 Acetate 

I 

1 '  zG i i& 

2.70 1 1.05 
1.45 1 0.75 
1.40 1 0.80 
1.05 0.75 
0.05 0.07 
0.24 i 0.14 

Certain salts of feeble acids-e.g., sodium acetate, sulphite, arsenate, phosphate, 
carbonate, and borate-which are capable of inhibiting corrosion when fairly 
concentrated (see zero values for acetate and sulphite in table), cannot do so when 
dilute ; the limits of this '' auto-inhibition " were determined in several cases, but 
the interpretation of the values is not perfectly clear. J. F. B. 
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Estimation of Nitrogen in Steel. L. E. Barton. ( J .  I d .  and Eng. Chem., 
1914, 6, 1012-1013.)-This is usually effected by the method of A. H. Allen, as subse- 
quently modified by J. W. Langley. The method is given in Blair’s t‘ Chemical 
Analysis of Iron,” and the present author follows the directions there given, 
he does not restate them. The method depends on the use of Nessler’s solution, 
and its practical diEculty depends on the fact that standards prepared in the 
ordinary way never match the assay solutions satisfactorily, being orange-yellow in 
comparison with brownish-yellow. The modification now recommended overcomes 
this difficulty. About 500 C.C. of water and 40 C.C. of sodium hydroxide solution 
(cf. Blair) are distilled from a large distilling flask until the distillate gives no 
reaction with Nessler solution. A solution of 5 grms. of the steel in 40 C.C. of 
ammonia-free hydrochloric acid is now added to the contents of the still, and 150 C.C. 

of distillate, which will contain all the nitrogen in the sample, is collected. About 
150 C.C. of ammonia-free water and exactly 25 C.C. of standard ammonium chloride 
(0.01 rngrm. N per c.c.) are next added to the contents of the still, and 150 C.C. of 
distillate again collected. As before, all the ammonia will pass over in the first 
150 c.c., to which 6 C.C. of Nessler’s reagent is added; whilst 1 C.C. of Nessler’s 
reagent is added to 30 C.C. of the distillate from the assay distillation, and comparison 
made at  the end of one minute or within ten minutes. The full colour develops 
within about a minute, and after ten minutes a cloudiness may arise. 

In amplification of Blair’s directions for the preparation of ammonia-free 
hydrochloric acid, the author says this is readily obtained by diluting acid to 
sp. gr. 1.1, distilling without the addition of sulphuric acid, rejecting the first tenth 
of the distillate, which will usually contain all the ammonia, and collecting the rest, 
testing each portion, of course, for freedom from ammonia. G. C. 5. 

Estimation of Peroxide in Commercial Lead Oxide. L. S. Dean. (Chem. 
News, 1915, 111, 2.)-The method described is not new, but is essentidly that of 
Andrews (J. Amer. Chenz. SOC., 1903, 23, 792). I t  depends on the decomposition of 
the peroxide by hydrochloric acid in presence of potassium iodide, using chloroform 
or carbon tetrachloride as an indicator, and titrating back the excess of potassium 
iodide with potassium iodate. The iodate solution may be made up accurately by 
weighing out the pure salt, and the iodide solution is standardised against the 
iodate. The equations involved are- 

4KI + 2K103+ 12HCl= 6KCl+ 61Cl+ 6H20 and 
4KI + 2Pb0, + KIO, + 14HC1= 2PbC1, + 5KC1+ 5IC1+ 7H20 ; 

SO that KIO, = 2Pb0,. 
The advantages of the method are that it requires no special apparatus, and 

is available in presence of organic matter and of undissolved matter. This last is a 
great advantage in analysing litharge containing very small quantities of peroxide, 
since large portions must be taken for analysis, but, when using this method, need not 
be wholly dissolved. The results agree well with those obtained by Bunsen’s method. 

G. C. J. 
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Systems : (A) Water, Magnesium Carbonate, and Carbonic Acid ; and 
@) Water, Calcium Carbonate, Magnesium Carbonate, and Carbonic Acid. 
J. w. Leather and J. N. Sen. (Mern, Dept. Agric. in Ind., 1914, 3, 205-234.) 

( A )  The concentration of solution of Mg(HCO,), in respect of any specified partial 
pressure of carbonic acid is from five to fifteen times greater than that of the corres- 
ponding calcium salt. The ratio of MgCO, : H,CO, in the solution is much more 
nearly unimolecular than in the case of the calcium salt ; in fact, the solution contains 
only a slight excess of the quantity of H2C0, required by the bicarbonate formula. 
The solution of Mg(HCO,), is much more stable than that of the calcium salt. 

(B)  When a mixture of calcium and magnesium carbonates is subjected to the 
action of carbonic acid and water, the calcium carbonate is largely or wholly pre- 
vented from dissolving, a fact in accordance with the indication of the law of mass 
action. Dolomite was found by the authors, as by previous workers, to dissolve in 
carbonic acid as such, but apparently the concentration obtainable does not depend 
only on that of the carbonic acid. Dolomite is protected from the action of calcium 
carbonate to a great extent by the presence of calcium carbonate, while magnesium 
carbonate protects it completely. No explanation can be offered of the observation 
that the addition of calcium carbonate to a solution of dolomite in presence of excess 
of carbonic acid seems to cause a slight precipitation of magnesium carbonate. The 
addition of magnesium carbonate in any material quantity to agricultural land may 
readily cause an almost complete precipitation of calcium carbonate, and hence 
render the soil infertile. This fact probably explains in part the crop failure which 
has so often accompanied the application of magnesium carbonate to land in experi- 
ments on Loew’s (‘ lime-magnesia ratio.” H. F. E. H. 

Qualitative Test for Water by Use of Acetylene-Cuprous Chloride 
Reaction. E. R. Weaver. (J. Amer. Chew&. SOL, 1914, 36, 2462-2468.)-The 
principle of the method is treatment of the substance under examination with calcium 
carbide and an anhydrous solvent of acetylene, preferably but not necessarily a solvent 
of the substance itself also, followed by decanting or distilling the solution into an 
ammoniacal solution of cuprous chloride. When the substance to be examined is a 
liquid, no other solvent for acetylene is necessary, acetylene being appreciably soluble 
in nearly all organic liquids. In such cases the calcium carbide, which always 
contains some occluded acetylene, is deprived of this by repeated treatment with 
anhydrous ether, which is then boiled away. The liquid to be examined is next 
poured over the carbide, the mixture shaken in a closed tube, the carbide allowed to 
settle, and the liquid then poured on to the surface of a small quantity of a solution 
made by dissolving 0.75 grm. cupric chloride, 1.5 grms. ammonium chloride, 2 C.C. 

strong ammonia, and 3 grms. hydroxylamine hydrochloride, in 50 C.C. of water. 
Solids are treated with boiled-out calcium carbide and an anhydrous solvent, the 
test being most sensitive when the solvent is not miscible with water, as the pre- 
cipitate is then concentrated at  the zone of contact of the solvent with the cuprous 
solution. Calcium carbide settles well, and distillation is never really necessary, 
but may be resorted to in doubtful cases. If carbon disulphide is employed, the 
copper solution must not contain hydroxylamine or other reducing agent, but it need 
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not be colourless, the reaction showing up well against solutions containing enough 
cupric salt to give a, pronounced blue colour. Only strong acids interfere. The 
sensitiveness of the reaction lies between 1 in 10,000 and 1 in 3,000, according to the 
solvent employed. G. C. J. 
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